
How Accurate is Pulse 
Oximetry in the ICU?

A B S T R A C T  &  C O M M E N T A R Y

Van de louw and colleagues at henri mondor hospital
in Paris used carefully standardized techniques to make simul-

taneous measurements of arterial blood oxyhemoglobin saturation
by both blood gas analysis (SaO

2
, the reference standard) and pulse

oximetry (SpO
2
, the experimental measurement) in all patients

admitted to their medical ICU during a 5-month period for whom
an arterial blood gas was ordered. Repeated data collections were
carried out in all patients who had multiple blood gases drawn.
Bland-Altman analysis was performed on all paired measurements
in order to determine bias and precision of SaO

2
vs. SpO

2
. 

One hundred two patients had 323 blood gas specimens drawn
during the study period, yielding an equal number of paired SaO2

and SpO
2

measurements. The mean difference between SaO
2

and
SpO

2
was -0.02%, and the standard deviation of the differences

was 2.1%. From one sample to another, the fluctuations in the dif-
ferences between SaO

2
and SpO

2
indicated that SaO

2
could not

reliably be predicted from SpO
2

after a single arterial blood gas. To
detect a SaO2 of 90% or less, a SpO2 of 90% or less had a sensitivi-
ty below 70%. To achieve a negative predictive value of 99%, a
SpO

2
threshold of 94% was necessary to detect a SaO

2
of 90% or

less. Statistically significant differences were also observed
between the 3 brands of pulse oximeter used (Hewlett-Packard,
Nellcor, and Ohmeda) with respect to how well the SpO

2
reading

reflected the true SaO2. Agreement between SaO2 and SpO2 was
poorer in patients with hypoxemia and in those who required
vasoactive drugs (Van de Louw A, et al. Accuracy of pulse oxime-
try in the intensive care unit. Intensive Care Med. 2001;
27[10]:1606-1613).

■ COMMENT BY DAVID J. PIERSON, MD
I thought the findings of this study were remarkable for 2 rea-

sons, only one of which was commented on by Van de Louw et al.
This latter was the fact that the clinical accuracy of SpO2 is nowhere
near as good as we tend to assume it is in managing patients in the
ICU. In the 102 medical ICU patients in whom the measurements
were made, a “real” saturation (that is, SaO2 as measured on a blood
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gas machine in the laboratory) of 90% could be associ-
ated with a SpO2 of anywhere from 86% to 94%. As
Van de Louw et al point out, this range of SpO

2
values

could well lead to different responses from those man-
aging the patient in terms of diagnostic procedures or
ventilator changes.

The range of differences between SaO
2

and SpO
2

found in this study is within the manufacturers’ specifica-
tions for their pulse oximeters. The devices were behav-
ing as they were intended. However, our tendency as cli-
nicians is to accept a digitally displayed value as shown.
When the pulse oximeter says 94%, we assume the
patients oxygenation is all right and when it says 86% we
worry. This study emphasizes the fact that the same oxy-
genation in the patient can be associated with both of
those SpO

2
values, and with anything in between. 

The other thing I thought was remarkable about the
results of this study was that the 102 patients had only
323 arterial blood gases drawn while they were in the
ICU. There were only 123 SpO2 data points from the 62
mechanically ventilated patients in the study. This means

that, in Van de Louw et al’s ICU, SpO
2

readings are actu-
ally used to manage the patients, and that relatively few
arterial blood gases are drawn. This is in keeping with
what has been shown in several studies, cited by Van de
Louw et al, that the use of pulse oximetry can decrease
the number of arterial specimens drawn and thus save
money and resources. However, in the ICUs in which I
work I am afraid this has not occurred in actual practice.
Every ventilated patient gets a daily “routine” blood gas
before morning rounds, another one every time the ven-
tilator settings are changed, and usually another one if
the indicated SpO

2
drops below a given value (typically

90%). I would bet that the average ventilated patient in
my hospital gets several times the average of 2 blood gas
specimens observed in this study—and I doubt that my
hospital is unique in this respect.

Given the results of the present study, maybe this
practice is not so unreasonable. In order to guarantee a
true arterial saturation of 90% or more, the SpO

2
thresh-

old should be 94%. In a critically ill patient, a SpO2 of
less than 90% may occur in the presence of a SaO

2
well

above 90%, but then again it may be an accurate reflec-
tion of clinically important hypoxemia. In the manage-
ment of hypoxemic patients or those requiring vasoac-
tive agents, especially, a pulse oximeter may not be as
helpful as we have tended to assume it is.   ❖

Hyperthermia After Cardiac
Arrest Indicates a Poor
Neurologic Prognosis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Fever going over the threshold temperature
of 37.0°C during the first 48 hours after restoration of
spontaneous circulation was a strong independent pre-
dictor for unfavorable neurologic recovery within 6
months after cardiopulmonary resuscitation. 

Source: Zeiner A, et al. Hyperthermia after cardiac
arrest is associated with an unfavorable neurologic out-
come. Arch Intern Med. 2001;161(16):2007-2012.

This study was conducted to evaluate the
effect of body temperature course on neurologic

outcome after cardiac arrest and successful restoration
of spontaneous circulation. Subjects were 151 patients
with a median age of 60 years who experienced a wit-
nessed cardiac arrest of presumed cardiac cause with
subsequent cardiopulmonary resuscitation (CPR) and
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return of spontaneous circulation. Patients were exclud-
ed if their cardiac arrest was associated with trauma,
hypothermia, drowning, drug overdose, or a primary
respiratory, neurologic, or metabolic cause. Patients
were also excluded if they had a C-reactive protein level
> 1.5 mg/dL on admission to the emergency department
and if they had evidence of an infection or were taking
antibiotics prior to the cardiac arrest. 

Body temperature was recorded immediately after
hospital admission using a tympanic thermometer and
thereafter in the pulmonary artery. Cerebral function
was graded as good (slight or moderate disability) or
unfavorable (severe disability, vegetative state, or brain
death) based on Glasgow overall performance cate-
gories. Most (78%) of the cardiac arrests occurred out-
side the hospital. The estimated median no-flow dura-
tion (collapse to initiation of CPR) was 5 minutes, and
the estimated median low-flow duration (CPR to return
of spontaneous circulation) was 14.5 minutes. 

There were no significant differences (P = 0.39) in
median temperature at admission in patients with a good
(n = 89; 35.6°C) vs. unfavorable functional neurologic
outcome (n = 62; 35.3°C). Within 4 hours after restora-
tion of spontaneous circulation, the lowest recorded tem-
perature in patients with a good functional recovery was
higher (36.0°C) compared to patients with a poor func-
tional recovery (35.2°C) (P < 0.001). Thereafter, body
temperature trended upward until 36 hours after return
of spontaneous circulation when it began a downward
trend in patients with a good functional recovery. The
maximum body temperature was lower (P < 0.001) in
patients with a good vs. unfavorable recovery (37.7°C vs
38.3°C, respectively). Overall, patients with a good
functional recovery spent less time (P = 0.002) with a
temperature above 37.0°C. Logistic regression showed
that fever going over the threshold temperature of
37.0°C was a strong independent predictor for unfavor-
able neurologic recovery. For each degree Celsius higher
than 37.0°C, the association with an unfavorable neuro-
logic recovery increased, with an odds ratio of 2.26
(95% confidence interval, 1.24-4.12).

■ COMMENT BY LESLIE A. HOFFMAN, RN, PhD
In this study, patients who had a good functional neu-

rologic recovery, compared to those with an unfavorable
recovery, were less likely to have experienced an out-of-
hospital arrest (58 vs 60; P < 0.001) and had a shorter
no-flow (0.0 min. vs 5.5 min; P < 0.001) and low-flow
duration (5.0 min. vs 20.0 min; P < 0.001). They also
received fewer counter shocks (2 vs 3; P = 02), had a
higher arterial pH (7.34 vs 7.27; P = 0.003), and a lower
lactate level (7.4 vs 10.8; P < 0.001) but did not differ in

age (P = 0.74) or gender (P = 0.81). When these vari-
ables and the highest temperature observed during the
first 48 hours after return of spontaneous circulation
were entered into a logistic regression, the model
showed that fever going over the threshold of 37.0°C
was the strongest independent predictor for an unfavor-
able functional neurologic recovery. Of note, each
degree Celsius higher than 37.0°C showed an increased
association with the risk of severe disability, coma, or a
persistent vegetative state, with an odds ratio of 2.26. 

The study provided no data on the underlying cause
of fever. Patients with an unfavorable neurologic recov-
ery had a significantly higher rate of antibiotic treatment,
but this therapy may have been instituted empirically.
Temperature alterations may also have been due to cere-
bral injury induced during cardiac arrest. Regardless,
fever seemed to be an independent contributor to a poor
prognosis. Several prior studies have shown that moder-
ate hyperthermia, when present during or after a period
of cerebral ischemia or trauma, can exacerbate the
degree of resulting neural injury, although the mecha-
nisms are not well defined. Further, mild resuscitative
hypothermia in patients who experience a cardiac arrest
seems to mitigate neurologic damage. (Zeiner A, et al.
Stroke. 2000;31:86-94). Given this persuasive evidence,
it seems appropriate to aggressively treat fever in this
patient population with the goal of maintaining tempera-
ture within normal limits in the immediate interval fol-
lowing successful CPR resuscitation.   ❖

Morbid Obesity 
and ICU Outcomes
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In this retrospective study of complications
and outcomes in 117 morbidly obese patients (BMI 40
kg/m2 or more) admitted to a medical ICU, morbidity
and mortality were substantially higher than in a
group of matched nonobese controls with comparable
diagnoses and severity of illness according to APACHE
II score.

Source: El-Solh A, et al. Morbid obesity in the medical
ICU. Chest. 2001;120:1989-1997.

In this study from the university of buffalo,
the medical records of patients admitted to the med-

ical ICUs of 2 large teaching hospitals who were mor-
bidly obese (defined as a body mass index [BMI] of 40



kg/m2 or more) were reviewed and compared with data
from patients with similar diagnoses and severity of ill-
ness who had BMI values less than 30 kg/m2. The study
sample consisted of 117 morbidly obese patients admit-
ted between 1994 and 2000, and 132 randomly selected
nonobese patients from the same time period. Data col-
lected included demographic information, comorbid
conditions, admission APACHE II score, invasive pro-
cedures, organ failure, and in-hospital mortality. Only
patients remaining in the ICU for more than 24 hours
were included.

The ages of the obese and nonobese patients were
comparable, as were the reasons for ICU admission.
There were no age or gender differences between the 2
groups, although the obese patients had significantly
higher prevalence of cardiac, pulmonary, and endocrine
comorbidities. APACHE II scores on ICU admission
were not different in the 2 groups. However, significant-
ly more of the obese patients were intubated and venti-
lated (61% vs 46%; P = 0.02), and the obese patients
were ventilated longer than their nonobese counterparts
(7.7 days vs 4.6 days; P < 0.001). When gender, comor-
bidities, and APACHE II score were controlled for in
multiple linear regression analyses, only BMI was a sig-
nificant determinant of the time difference in mechani-
cal ventilation between the obese and nonobese
patients. Length of ICU stay was also longer in the
obese patients (9.3 vs 5.8 days; P < 0.001). Overall
mortality was 30% in the morbidly obese patients and
17% in the nonobese patients (P = 0.02). 

El Solh and associates conclude that critically ill,
morbidly obese patients are at increased risk of morbid-
ity and mortality compared to nonobese patients. They
also suggest that the APACHE II severity of illness
score may underestimate the true severity of illness in
such patients, and that another way of assessing illness
severity in morbidly obese patients is needed.

■ COMMENT BY DAVID J. PIERSON, MD
This study confirms, apparently for the first time

with actual data, what experienced clinicians have
always known: that obese patients do not fare as well as
their nonobese fellow patients when they become criti-
cally ill, other things being equal. They require longer
periods of mechanical ventilation, are harder to wean,
get multiple organ failure more frequently, and have
increased overall mortality. There are a number of seri-
ous limitations to this study, but I strongly suspect that a
well-designed, prospective cohort study would yield
similar findings. 

The potential reasons for increased complications
and worse outcomes among morbidly obese patients are

numerous. Obtaining and maintaining vascular access
may be difficult, and routine care such as turning,
bathing, and dressing changes are harder to do well.
Bedside patient assessment may be more difficult, so
that worsening of the primary problem or the appear-
ance of complications may not be detected as readily as
in nonobese patients. Given the importance of early
mobilization after surgery or acute medical illness in
preventing deep venous thrombosis and other complica-
tions, the threat of these things increases with the
degree of obesity in patients whose BMI markedly
exceeds the norm. Drug tissue disposition and pharma-
cokinetics may differ substantially in the very obese
from what is expected, increasing the likelihood of
adverse effects, under- or overdosing, and prolonged
clearance and their consequences. 

Although BMI was not assessed as a continuous vari-
able in this study, these predispositions to adverse out-
comes probably become more and more problematic as
BMI increases, regardless of what prompts admission to
the ICU. This study does not help us deal better with the
problems of managing morbidly obese patients in the
ICU, but it may help to raise awareness and facilitate
the special efforts that are needed in bringing such
patients through critical illness successfully.   ❖

Is a CT Scan Necessary Prior
to LP in Suspected
Meningitis?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In this nicely performed prospective study,
Hasbun and colleagues evaluated the usefulness of com-
puted tomography (CT) in adults with suspected menin-
gitis. They wanted to find out if the presence or absence
of certain clinical features could predict that the CT
scan would be normal. If the CT scan was likely to be
normal, it could be avoided in the future during evalua-
tion of adult patients with suspected meningitis, with
potentially significant cost savings. 

Source: Hasbun R, et al. Computed tomography of the
head before lumbar puncture in adults with suspected
meningitis. N Engl J Med. 2001;345:1727-1733.

Hasbun and colleagues evaluated all patients
older than 16 years of age who presented to the

Yale-New Haven hospital emergency department with
clinically suspected meningitis irrespective of whether a
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CT scan was performed. They excluded patients who
had a CT scan done before a full examination as
described in the study protocol. They also excluded
patients if they did not undergo a lumbar puncture sub-
sequent to CT scan, as they could not decide in those
patients if there would have been any complications of
lumbar puncture or whether the patient had meningitis.
Out of 511 patients who were screened, 301 patients
entered the study. Hasbun et al collected extensive rou-
tine data, including clinical features, immune status,
comorbidity index, laboratory results, and management
decisions. They also tried to follow a large number of
clinical and laboratory features for 1 week after the
entry into study, an effort that was successful in almost
all the patients. They used the Modified NIH stroke
scale to evaluate patients’ neurological status. Two neu-
roradiologists evaluated the CT scans and were in
agreement in all but 3 cases. The CT scans were catego-
rized as normal, showing focal abnormality (with or
without mass effects), or demonstrating a nonfocal
abnormality, with or without mass effects. 

Out of 301 patients in the study, 27% had pre-existing
conditions; the majority of these (25%) were due to HIV
infection. Eight percent of the patients had a history of
central nervous system disease. Headache was the most
common symptom (79%), followed by fever (67%);
photophobia was seen in 50%. Most patients (91%) had
normal mental status (GCS 14 or 15), and about 17%
had abnormal findings based upon the NIH stroke scale.
A total of 235 patients (78%) underwent CT scan of
head before undergoing lumbar puncture. Resident doc-
tors and attending physicians requested CT scan in equal
proportions of the patients seen by them. Among 201
physicians who were surveyed in the hospital, more than
half said they ordered CT scan because they suspected
focal brain findings; a third thought it was “standard of
care,” and 5% indicated that they ordered scans to avoid
litigation. Five percent of the physicians had more than
one of the above reasons.  A total of 76% (179 patients)
of the CT scans were normal. Twenty-four percent (56
patients) had abnormal scans. Only 11 patients out of
these 56 had mass effect on CT scan. Nine patients had
focal abnormality and a mass effect, whereas only 2
patients had nonfocal abnormality and a mass effect. 

After analysis, Hasbun et al came up with a group of
findings that were associated with an abnormal CT scan
finding. These included age > 60, immunocompromised
state, history of CNS disease, history of seizure within
one week of presentation, and abnormal findings on
neurological examination. The abnormal findings on
neurological examination included abnormal level of
consciousness, inability to answer 2 questions correctly,

inability to follow 2 commands correctly, gaze palsy,
abnormal visual field, arm, or leg drift, or abnormal lan-
guage. A total of 235 patients underwent lumbar punc-
ture after undergoing CT scan. Among them, 96
patients had none of these characteristics at baseline. In
93 of these 96 patients, the CT scan was normal and
the CT scan showed mass effect in only 1 patient.
Among all 235 patients who underwent CT scan, only 4
had an abnormal CT scan that resulted in a change in
the clinical decision to avoid lumbar puncture. All 4 of
these patients had one or more characteristics that
would have predicted an abnormal CT scan. 

Of 289 patients in whom data were available 1 week
after lumbar puncture, none had developed herniation.
Thus, Hasbun et al concluded that in adults with sus-
pected meningitis, clinical features can be used to iden-
tify patients who have a normal CT scan and, thus, can
have this examination deferred.

■ COMMENT BY UDAY B. NANAVATY, MD
Why did I call this a nicely done study in spite of the

fact that only 5 of these 301 patients ended up with con-
firmed diagnosis of bacterial meningitis? I liked the
study for several reasons. Most importantly, the study
showed that even as we enter 2002, simple things
included in the history and physical examination can be
used to make valuable decisions, and that history and
physical examination done correctly can be not only
money saving but also time saving. As noted by Hasbun
et al, patients waited on an average 2 more hours when
CT scan was performed before lumbar puncture, which
on an average was delayed up to 3 hours after arrival. 

Another feature I like about the study is that Hasbun
et al took a comprehensive approach to the evaluation of
the presenting clinical problem. They included facts
such as that it took on an average about 10 minutes to
complete the rather detailed neurological examination
that was part of the protocol. That would be a short time
considering the time spent obtaining a CT scan prior to
performing a lumbar puncture. 

Hasbun et al did not highlight the reasons, symptoms
and signs used to suspect acute meningitis. A previous
systemic review (Attia J, et al. JAMA. 1999;282:175-
181) of diagnosis of acute meningitis in adults had sug-
gested that complete absence of the classic triad of
fever, neck stiffness. and an altered mental status virtu-
ally eliminates the possibility of meningitis. That partic-
ular review had further suggested that abnormal mental
status is a very sensitive symptom to suggest meningi-
tis, and that a completely normal mental status in a low-
risk patient would be another reason not to suspect
meningitis.   ❖



Special Feature
Surrogate Outcome
Measures in Critical Care:
It’s the Mortality, Stupid!
By Gordon D. Rubenfeld, MD MSc 

The ultimate goal of medicine is to improve
health in ways that matter to patients. A variety

of outcomes are important to patients, including
symptoms, quality of life, duration of life, quality of
dying, the effect of their health care on their loved
ones, and the cost of medical care. Because of the
importance of these outcomes to patients, they are
referred to as “patient-centered.” Ideally, clinicians
will offer, insurers will pay for, and patients will
have the opportunity to use treatments that have
been shown to improve patient-centered outcomes.

Much of clinical research, particularly in critical
care, studies other outcomes. In infectious disease
studies, we look at “microbiologic success” or “bac-
terial clearance.” In hypertension studies, we look at
blood pressure. In cholesterol studies, we look at
cholesterol level. These outcomes do not measure
variables that matter directly to patients. They don’t
measure how patients feel, their quality of life, or
how long they live. These variables are often selected
because we think they predict—or are surrogates
for—more important patient-centered outcomes. We
measure blood pressure in a hypertension study
because we think that lowering blood pressure will
improve survival and prevent diseases like heart
attacks and strokes that affect patients’ quality of life.
We measure the effect of lipid-lowering drugs on
cholesterol because we think that lowering choles-
terol improves patient-centered outcomes, not
because having a low LDL cholesterol is good in its
own right.

Critical care research relies heavily on surrogate
outcomes. We measure whether noninvasive ventila-
tion has an effect on intubation because we believe
that intubation causes complications that increase
mortality and that being intubated is uncomfortable.
We measure oxygen delivery because we think that
treatments that improve oxygen delivery will reduce
organ failure, which causes death. We measure
sedation and agitation as scored by clinicians
because we think it reflects patient comfort. We
measure gas exchange because we think treatments

that improve gas exchange will increase survival.
History has not been kind to these assumptions.

Outside of critical care, surrogate outcome variables
have received harsh criticism. In fact, we cannot assume
that any surrogate outcome is reliably related to patient-
centered outcomes. Our best held hypotheses about
physiologic relationships, regardless of how well rea-
soned and sensible, are shown to be wrong—repeatedly.
Two of the most common examples are the Cardiac
Arrhythmia Suppression Trial (CAST) and inotropic
therapy in congestive heart failure. 

No hypothesis made more sense than the one that
initiated the CAST study. Sudden death after
myocardial infarction from cardiac arrhythmia is
strongly associated with the presence of premature
ventricular contractions and other ventricular dys-
rhythmias in the postmyocardial infarction period.
Suppression of these dysrhythmias should prevent
sudden death after myocardial infarction, which is
presumed to be due to a cardiac rhythm disturbance.
Effective drugs exist to suppress these dysrhythmias.
However, in a large, randomized, clinical trial, drug
therapy that was effective at suppressing the dys-
rhythmia was associated with increased mortality.1

Arrhythmia suppression is not a valid surrogate for
mortality.

The pathophysiology of congestive heart failure is
well known. Cardiac output is decreased from a failing
left ventricle leading to the well-recognized clinical sce-
nario of dyspnea, exercise intolerance, and pulmonary
congestion. Drugs (eg, milrinone) can increase cardiac
output. Unfortunately, while this drug does increase car-
diac output and improves exercise tolerance, it also
increases mortality.2 Cardiac output and exercise toler-
ance are not valid surrogates for mortality.

If either of these studies had not looked at mortality
or had not been sufficiently statistically powered, we
might have concluded that these treatments were effec-
tive at improving the surrogate outcome without know-
ing about their harmful effects on mortality. 

Critical care is not immune to the perils of surro-
gate outcomes. Table 1 indicates a series of studies in
which the surrogate outcome was shown to improve,
but the treatment had no effect on patient-centered
outcomes. Perhaps the clearest lesson of the last sev-
eral years is the experience with ARDS. A variety of
treatments—including inhaled nitric oxide, inhaled
prostacyclin, liposomal prostaglandin E1, prone posi-
tioning during mechanical ventilation, partial liquid
ventilation, and tracheal gas insufflation—have
shown improvements in gas exchange in patients
with ARDS. To date, none of these treatments has
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been shown to improve patient-centered outcomes,
despite, in the cases of inhaled nitric oxide and prone
positioning, large multicenter clinical trials. 3-5

Contrary to the beneficial effects on gas exchange
noted in these treatments, lung protective ventilation
for ARDS, a treatment that uses low tidal volumes
and allows carbon dioxide to “permissively” build
up, generally and intentionally worsens the surrogate
outcome of gas exchange in patients with ARDS.6

Despite its negative effect on patient physiology,
mortality is significantly improved. Therefore, gas
exchange does not appear to be a valid surrogate out-
come for mortality in ARDS.

Even if surrogate measures are not valid predictors of
patient-centered outcomes in studies of critical illness,
variables other than death, cost, and quality of life are
important in clinical research. Clinical research to
understand mechanisms of critical illness requires a
broad range of biochemical and physiologic as well as
patient-centered variables. Phase II or hypothesis-test-
ing studies will continue to use surrogate variables to
identify promising treatments to study in larger studies.
When a class of treatments has been shown to yield
patient-centered benefits, surrogate outcome studies
may be used cautiously to extend the results to other
members of the same class without repeating patient-
centered studies.

Studies of surrogate outcomes have repeatedly pro-
vided misleading information about patient-centered

treatment effects in many areas of clinical investiga-
tion. Surrogate outcomes may have even worse per-
formance in critical illness because the causal path-
ways in critical illness syndromes are so poorly
understood. Current understanding of the body’s
response to injury, infection, and hypoperfusion
stresses the complexity of this response and the het-
erogeneity of the response depending on the age and
comorbidity of the patient.7 If surrogate outcomes fail
in single-organ diseases like cardiac dysrhythmia and
cancer, it is difficult to imagine how they would per-
form better in the less well-characterized critical ill-
ness syndromes.

The appeal of surrogate outcomes, particularly in a
physiologically oriented field like critical care, is under-
standable. Designing studies to address patient-centered
outcomes requires larger, longer, and more expensive
clinical trials than is the case with surrogate outcome
studies. Nevertheless, ample evidence exists to make cli-
nicians pause before adopting any therapy based on data
showing improvements in surrogate outcomes alone.   ❖
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CME/CE Questions

26. Settings in which the agreement between SaO
2
and SpO

2
was

especially poor included:
a. patients with high SpO

2
values.

b. patients on vasoactive agents.
c. patients with congestive heart failure.
d. anemic patients.
e. All of the above

27. A poor neurologic outcome at 6 months after cardiopulmonary
resuscitation (CPR) was associated with:
a. a lower temperature immediately after CPR.
b. male gender and 65 years of age or older. 
c. cardiac, but not respiratory, arrest. 
d. bystander administered CPR.
e. body temperature exceeding a threshold of 37.0°C.

28. Which of the following statements is true about morbidly obese
patients admitted to a medical ICU?
a. They tend to be younger than nonobese patients with the same

diagnoses.
b. The APACHE II score may not accurately assess their severity

of illness.
c. Their overall mortality rates are the same as for nonobese

patients when comorbidities are taken into consideration.
d. They wean from mechanical ventilation just as quickly as

nonobese patients.
e. All of the above

29. The classic triad of symptoms that suggests acute bacterial
meningitis consists of:
a. fever, chills and headache.
b. abnormal mental status, seizures, fever.
c. fever, neck stiffness, abnormal mental status.
d. headache, vomiting, abnormal mental status.
e. fever, bradycardia, hypertension.
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CME/CE Objectives
After reading each issue of Critical Care Alert,

readers will be able to do the following:
• Identify the particular clinical, legal, or scientific

issues related to critical care.
• Describe how those issues affect nurses, health 

care workers, hospitals, or the health care industry
in general.

• Cite solutions to the problems associated with those
issues.
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What to Say When You Have to Testify: 
Advice from Three Top Experts 

Conform testimony, prepare, and look ‘em straight in the eye

By Julie Crawshaw, CRC Plus Editor

When called upon to testify in court, physicians need to make sure they conform their testimo-
ny to what’s admissible in court, says Joelle Moreno, assistant professor at Boston’s New England School of

Law. 

Moreno, who teaches evidence at the school, also runs a training program for physician witnesses in the New
England area. The program evolved from a combined psychology/psychiatry forensic program at University of
Massachusetts.

“I think physicians have special obstacles,” says Moreno, who is married to a doctor. “There’s a huge difference
between the way judges, juries, and lawyers think about arriving at the truth and the way that scientists do.” 

The rules of evidence in medical research, Moreno observes, are designed to keep everybody moving in the
same direction toward some objective, provable, verifiable, valid scientific principle that can then be incorporated
into the governing methodology.

The rules of evidence in a trial are aimed more at keeping it a fair fight than at getting to what one might think
of as the truth. As an example, she cites a reliable confession obtained in violation of the defendant’s rights that’s
not admissible evidence despite being the best and most persuasive evidence that the defendant and perpetrator are
the same person.

“It’s antithetical to scientists that in law you have a system called fact-finding that’s adversarial and which the
truth is sometimes not as important some other principle,” Moreno says. “I think that’s hard for people accustomed
to thinking about their work as an effort to get as close to the truth as they can.”

Remember That the Witness Controls the Testimony
When testifying, physicians should be aware that while the judge rules the courtroom, the witness controls the

testimony, Moreno says. She emphasizes that witnesses should answer only those questions they clearly understand
and then only in the way they want to answer them, at comfortable pace and in between whatever breaks they need
to take.

For example, if the lawyer is speaking too quickly, the witness can say, “You’re going too quickly for me.” 

If the lawyer rapidly fires one question after another the witness can ask for a slower pace. “You need to under-
stand that though you may feel powerless, that’s an inaccurate perception,” Moreno says. 

Witnesses don’t have to be tough or assertive to be effective, Moreno says. The most effective physician-witness
is one who comes across as genuine, serious, and dedicated. 

“The more tough and aggressive you appear on the witness stand, the more biased you appear to be,” Moreno
says. “Remember, everybody in that room is just doing their job. Your professional integrity is never on the line,



even though it may sound that way when you’re up
there.”

Timothy D. Reuben, a partner in the Beverly Hills
firm of Reuben & Novicoff, litigates many cases that
involve medical testimony. Lawyers, Reuben points out,
tend to use language that may be inexact for a physi-
cians and nurses, whose work is technical and precise.
Lawyers want to simplify issues for juries, Reuben says,
and will sometimes misuse language. Physician wit-
nesses must be sensitive to the language used to be sure
their testimony isn’t misconstrued. 

“Don’t guess, especially when you know there are
records that will show specific facts,” Reuben says.
“Don’t volunteer information beyond what’s being
asked of you.  Answer the question, but don’t elaborate
unless specifically directed to do so.”  

Physicians do not like to look ignorant. If you’re sit-
ting there saying you don’t know or remember, you start
to feel stupid. Listen to the question carefully.

Jurors Often Have a Hard Time 
Relating to Doctors

Doctors frequently have a hard time simplifying their
language to the point where jurors can relate to them,
Moreno says, relying on jargon then feeling threatened
by cross-examination because they think their profes-
sional judgment is being attacked. Such discomfort
often causes physician witnesses to become hostile,
which makes them easy for an attorney to manipulate. 

The best thing physicians can do for themselves is to
get as much advance information as possible before
entering the courtroom, Moreno says. “You need to pin
down the attorneys—find out if it’s a jury trial or judge
trial, if you’re testifying at a preliminary hearing first,”
she says.  “Ask if other experts will be testifying, if
you’ll be permitted to give an opinion or only to testify
to fact,” Moreno says. “If the attorney isn’t explaining
things clearly, don’t hesitate to ask for clarification.
Find out if the attorney subspecializes in an area with a
limited pool of experts or literature. There may be stud-
ies that defense attorneys rely on over and over again
that the physician witness has to be prepared to refute.”

Most lawyers are happy to talk with the witnesses
they subpoena, Reuben says, and will frequently make
“on call” arrangements with emergency and ICU physi-
cians and nurses for precourt meetings.

Percipient Witnesses Have Special Problems
Expert witnesses are usually pros and physician

defendants usually have all the legal counsel they need.
But the most common courtroom scenario for physi-
cians (that of percipient witness) can also be the most

difficult, Reuben says, “They’re not represented by a
lawyer who’s looking out for them,” he says.

Reuben says percipient physician witnesses have two
major problems. The first is knowing what patient infor-
mation can be legally divulged to make a point in court.
“Every state has its own statutes, but the basic premise
underlying medical records is that they belong to the
patient,” Reuben says. “Physicians, nurses, and ICU
personnel had better not be testifying what’s in them
without first making sure they have legally docu-
mentable permission. If the patient is unable to act,
make certain you have valid written consent from the
person authorized to act on that patient’s behalf.” 

The second problem percipient witnesses have is
becoming the target of a lawsuit themselves. “I’ve seen
an ER physician who gave deposition testimony for the
plaintiff get sued later by the plaintiff’s attorney,”
Reuben says. 

The physician’s professional liability insurance carri-
er refused coverage because the physician had allowed
himself to be deposed without informing his carrier.
“Let your insurance carrier know when you’re under
subpoena,” Reuben counsels. “The company may well
want to have one of its attorneys with you in court.” 

The employing hospital should also be immediately
notified of an ICU staff member’s subpoena, as it may
also want to retain an attorney.

As percipient witnesses, physicians often forget that
they need to retain a truly objective posture and can’t be
perceived to have aligned with one side or the other,
Reuben says. “Find out in advance what the attorney
who is calling you will ask on direct examination and
get that attorney’s best estimate of what will be asked
on cross-examination,” he says.

Reuben points out that some states allow subpoenaed
witnesses to collect fees from the party who issued the
subpoena. “You may be entitled to an expert witness fee
even though you are a percipient witness and not a paid
expert one,” Reuben says. “If that attorney doesn’t pay
you, have that issued raised by counsel to the court.” 

When Possible, Take Visual Aids to Court 
Work with your attorney beforehand to develop

demonstrable evidence, says Kevin A. Duffis of Cotkin,
Collins & Ginsburg in Santa Ana, Calif. “I cannot over
emphasize the need to prepare before trial,” Duffis says.
“Having visual aids allows you to escape the confines
of the witness stand where jurors may perceive you to
be just a talking head.” Jurors, Duffis points out, like to
feel they are learning about the issues of the case. “If
you can get up and move around, you become more
relaxed,” Duffis says. “You can go into a demonstrating
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mode that raises heads above the level of the jury and
makes you appear more authoritative.” 

Moreno concurs that visual aids can be a big help,
saying that it’s often helpful for a physician to bring a
chart, even a big pad or paper and a marker or a black-
board to help them explain things more clearly. 

Presentational Skills Essential to Smooth
Testimony

Duffis says that physician witnesses need to develop
some specific presentational skills to make sure their
testimony goes more smoothly and should be especially
careful to make specific eye contact with jurors. “Relax
and make certain the jurors can see your eyes,” Duffis
says. “About 70% of human communication is nonver-
bal, and when a jury can’t see your eyes, your credibili-
ty drops enormously.”  

Witnesses should remember to speak directly to
the jury as they would speak to an audience when
acting on stage, says Duffis, who acted professional-
ly for 15 years prior to entering law school. “When
I’m examining my witness, I always position myself
next to the jury box so when the physician speaks to
me, in effect he or she speaks to the jury,” Duffis
says. “Be aware that opposing counsel will position
themselves on the opposite side of the courtroom or
remain at the table in order to keep the physician
from looking at the jury.” 

Duffis also stresses that witnesses need to know
when to expand on the answer to a question and when
to answer narrowly. Don’t get trapped into yes or no
questions, he warns. 

“Plaintiff’s attorneys are especially wise in asking
closed-end questions, making you give an answer,”
Duffis says. “Fight back. Explain to both the jury and
the cross-examining attorney that you can’t answer that
yes or no, then explain why.” 

Duffis observes that an experienced plaintiff’s attor-
ney will often try to cut a witness off. Don’t concede to
that, he says, and if the attorney still doesn’t let you
answer, turn and look at the jury. “They’ll feel empa-
thetic because they understand that you weren’t allowed
to answer that in the way you wanted to,” he says.

Don’t be Afraid to Appear Sympathetic
Physicians who are being sued shouldn’t be afraid to

appear sympathetic to the plaintiff. “You need to
acknowledge, especially on cross-examination, that you
have empathy for the patient’s position,” Duffis says.
“Often physicians are afraid that showing empathy is
admitting wrongdoing, and that’s not true. I think it
makes you a much more sympathetic witness in the

jury’s eyes to say ‘I understand this person’s plight, but
this is why they received care well within the standard
of care,’” he says.

When giving “ultimate opinion testimony” about
whether the treatment performed met the standard of
care or whether you should have done anything differ-
ently, be sure not to blink, Duffis counsels. Looking
jurors straight in the eye makes them intuitively feel
you’re telling the truth.

Have the facts of the case down cold, Duffis adds. “I
can’t over emphasize how important it is to prepare,
prepare, prepare,” he says. “There’s nothing worse for
an attorney than getting a physician on the stand and
hearing that he or she doesn’t recall or know whatever
happened.” 

Learn About Jury Instructions and Use Them
Incorporating jury instructions into your testimony is

an excellent way to increase your credibility in jurors’
eyes, says Duffis, so quote some as if they are your own
words. As an example, he points out a California jury
instruction that says that if there are two viable roads
for physician care and treatment and the physician
chooses the wrong road, the outcome may not be
deemed negligent. 

“Patients can’t be treated retrospectively,” Duffis
observes. “Paraphrasing this jury instruction supports a
physician witness’s position, and in closing arguments
the attorney can show a blow up of the law. 

Another jury instruction useful to incorporate is
informed consent, Duffis says. Duffis observes that the
reality of informed consent is that patients tend to forget
most of what they’ve been told about medical proce-
dures or medication because they see it as negative
information. 

“They don’t want to apply that negative informa-
tion to themselves, which is why it’s not unusual for
patients in court to deny they were given it,” Duffis
says. “It’s helpful to work that fact into your testimo-
ny by pointing out that’s why you documented giving
the information by putting it into the medical
records.” 

The principles that underlie informed consent, Duffis
points out, create a double standard for determination.
Not only does a jury need to be convinced that the
patient was clearly informed, but that a reasonable per-
son, given the same information and under the same cir-
cumstances, would submit to the treatment provided.
“Working that information into testimony helps the
attorney in closing arguments,” Duffis says. “Then I can
illustrate it with a blowup that shows informed consent
is the law.”



(Editor’s note: Joelle Moreno can be reached at
(617) 422-7271; Tim Reuben at (310) 777-1990; and
Kevin Duffis at (714) 835-2330.)   ❖

Focus on Dying Children’s
Quality of Life, Study Says 
Look to palliative care urged

Astudy has found that terminally ill infants
whose families were given special counseling

were more likely to die in a peaceful setting and were
subjected to fewer invasive procedures than infants
with similar terminal conditions during their last 48
hours of life.

The study, published in the September 2001 issue of
Pediatrics, is one of the first to look closely at a pallia-
tive-care approach for dying newborns and premature
infants.

“We don’t always have to aggressively treat some-
thing,” said  Steven Leuthner, MD, of the Medical
College of Wisconsin in Milwaukee, the lead author of
the study. “We are not talking about doing nothing. We
are providing some comfort and therapies to allow you
to achieve whatever goals you have reset for yourself
and your child for whatever limited amount of time
there is left.”

The study prompted a joint statement from the
American Academy of Pediatrics and the American
Pain Society. The two organizations called for a nation-
al effort to improve the control of acute pain in infants,
children, and adolescents. The joint statement says
there are many barriers to treating acute pain in chil-
dren, including:
• the myth that children, especially infants, don’t feel

pain the way adults do;
• a lack of assessment and reassessment for pain;
• fears about side effects of pain medications, includ-

ing respiratory problems and addiction;
• the belief by some health care workers that pain

builds character in children;
“The AAP and APS feel that most acute pain experi-

enced in medical settings can be prevented or substan-
tially relieved,” the joint statement says. “To accom-
plish this, physicians need to expand their knowledge
about pediatric pain management principles, provide a
calm environment for painful procedures, use appropri-
ate assessment tools and techniques, anticipate painful
experiences, and involve families in creating solutions
for their child’s pain.”   ❖
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